Three experiments were conducted to study the effect of hay, hay plus lactic acid, corn silage and concentrate on the performance and incidence of disease in new feeder calves during the initial 30-to 60-day period following arrival in the feedlot. The role of previous diet in adaptation to high concentrate diets as measured by daily gain, ruminal characteristics and incidence of liver abscesses was also investigated.
INTRODUCTION
The most desirable diet to offer cattle upon arrival in the feedlot has not been defined. Attaining adequate feed consumption soon after arrival is considered desirable to increase performance and decrease the incidence of disease. Most new feeder cattle have not been previously fed grain or corn silage and consequently may not readily consume these feeds. However, hay is usually readily consumed and is a common dietary constituent at this time. Lofgreen et al. (1971) studiedthe performance and incidence of disease in new feeder calves weighing 160 kg or less fed complete diets containing 20, 55, 72 or 90% concentrate. Cattle fed the 72 and 90% concentrate diets recovered their shipping weight most rapidly and had the fastest and most economical gains during the first month. Several methods have been proposed for adapting feedlot cattle to high concentrate diets. Hironaka (1969) concluded that a 10-day period was adequate for bringing steers to a full feed of barley without their incurring digestive disorders. Tremere et al. (1968) studied different rates of increasing 1263 JOURNAL OF ANIMAL SCIENCE, Vol. 42, No. 5, 1976 wheat in diets fed to heifers. At least 21 days were required for the heifers to adapt to diets containing wheat without going off feed. Preston et al. (1972) brought steers to a full feed of corn by decreasing corn silage in equal increments over a 10-day period. In two trials, the steers performed satisfactorily but in a third trial the steers performed poorly and had an increased incidence of liver abscesses. Corn silage (11 to 14 kg/head/day) was fed previous to adapting the steers to high concentrate diets in the two successful trials; however in the unsatisfactory trial, only 7 kg of corn silage/ head daily had been fed prior to increasing the level of concentrate fed. It was postulated that the higher intake of corn silage, which contains lactic acid, may aid in adapting cattle to high concentrate diets since lactic acid accumulates in the rumen during acidosis which often results when high amounts of concentrates are fed. Ahrens (1967) infused lactic acid into the rumen and found histological changes in the papillae similar to those observed when high concentrate diets are fed. High concentrate diets also have been shown to contribute to rumenitis which may allow movement of ruminal microorganisms into the blood stream. These microorganisms have been implicated by Jensen and Mackey (1965) as the etiological agents that cause liver abscesses.
The objectives of this research were to evaluate the effect of hay or corn silage diets on feeder cattle performance and incidence of sickness immediately following shipment, and to study the performance, characteristics of the rumen wall and incidence of liver abscesses in steers fed high concentrate diets as influenced by the previous diet.
MATERIALS AND METHODS

Experiment
1. One-hundred-ninety-four steer calves purchased at Ohio feeder calf sales were housed in a slotted floor barn or in a strawbedded barn. Upon arrival, the steers were weighed and randomly assigned to two initial diets from within breed group (Hereford, Angus and Charolais crossbred). Limestone-treated (.5%) corn silage (corn aerial part, ensiled, mature, well eared mx 50% mn 30% dry matter, (3), or coarsely chopped poor quality alfalfa-orchardgrass hay (alfalfaorchardgrass, hay, S-C, cut 1, (1) REF No. 1-00-321) were fed to the steers during a 47-day initial period. The supplement listed in table 1 was fed at the rate of .227 kg/head daily. Soybean meal, including the soybean meal in the supplement, was fed at the rate of 1.2 kg for every 20 kg of corn silage or every 7 kg of grass hay. Weekly weights were recorded and sick steers were treated appropriately. At the end of the 47-day initial period, 120 uniform steers were allotted equally from each of the initial diets across 12 experimental groups; six of the groups were used to compare dry corn, high moisture corn and corn silage and six groups were used to compare corn silage, corn cobs and fermented cattle manure in high concentrate finishing rations. Detailed comparisons of the finishing diets have been reported by Preston and Cahill (1974) and Preston et al. (1974a) . All steers were adapted to the finishing diets over a 10-day period and received the diets throughout the remainder of the 185-day finishing period. The steers were weighed monthly throughout the finishing period.
At slaughter, the characteristics of the rumen wall and incidence of liver abscesses were evaluated. The rumen walls were scored visually at slaughter for hair accumulation, color and sloughing, and clumping, length and width of the papillae.
Experiment 2. One-hundred-sixteen yearling Hereford and crossbred Charolais steers that were wintered at a branch station were used in this experiment. Upon arrival, the steers were weighed and allotted randomly from within breed groups and wintering treatments to 12 slotted floor pens. During the 33-day initial period, the steers were fed either chopped mixed hay (described in Experiment 1), limestone-treated (.5%) corn silage, or chopped hay for the first 12 days followed by a gradual change to corn silage over the next 7-days. The rations were supplemented as described in Experiment 1. The steers were weighed weekly during the 33-day initial period then 108 of the steers were allotted randomly within breed groups and initial diet to 12 high corn grain finishing diets. The steers were adapted to these diets over a 10-day period. The finishing diets varied in sources of forage, supplemental protein withdrawal and sulfur or potassium supplementation. Detailed comparisons of the finishing diets have been reported by Preston et al. (1974b) . After a 107-day feeding period, the cattle were slaughtered as described in Experiment 1.
Experiment 3. One-hundred-twenty-four Hereford and Angus steer calves were purchased for this experiment from Ohio feeder calf sales. All calves were weighed, and randomly allotted from within breed groups across 12 slotted floor pens. The steers were fed chopped mixed hay (described in Experiment 1), chopped mixed hay with added lactic acid, limestone-treated (.5%) corn silage (described in Experiment 1) or a high concentrate diet. Both soybean meal and the supplement described in table 1 were fed to all calves at the rate of .227 kg/head daily. Lactic acid (food grade, Monsanto Co.) was added at the rate of 12% of the hay. The steers fed the high concentrate ration were fed chopped hay between 0 and 5 days, gradually switched to limestone-treated (.5%) corn silage between 5 and 12 days, fed increasing amounts of whole shelled corn (corn, grain, (4), ) between 12 and 19 days, then fed 2.27 kg of corn silage and a full feed of whole shelled corn for the remainder of the 61-day initial period. The effects of aureomycin-sulfamethazine and pasteurella in the drinking water compared to controls were also measured in a 3 x 4 factorial arrangement of treatments during the first 34 days of the receiving period; these results have been presented previously (Preston et al., 1974c) . After the 34th day of the receiving period, all steers receiving the high concentrate ration were fed 70 mg of aueromycin/head daily.
The total feeding period was 61 days, at which time 119 of the steers were re-allotted equally across treatments for the finishing period from within initial ration and breed groups. The finishing rations were high in corn grain with different levels and sources of roughage (none, pelleted cobs, corn silage, and brewers grains). The steers were adapted to the rations, weighed and slaughtered after a 157-day feeding period as described in Experiment I. The data from all three experiments were analyzed statistically by least squares analyses (Harvey, 1960) .
RESULTS AND DISCUSSION
Experiment 1. The performance and disease incidence of calves during the initial period are presented in table 2. The calves fed hay gained faster than calves fed corn silage during the first 5 days. During this time the calves readily consumed the hay diet, whereas the calves fed corn silage had low dry matter consumption. After 5 days the calves fed corn silage gained faster than the calves fed hay. For the entire initial period, the steers fed corn silage gained significantly (P<.O1) faster and more efficiently than the steers fed hay. The number of steers treated for sickness and the number of treatments per steer treated were similar for both dietary groups.
Performance of the steers after adapting to a high concentrate finishing diet is presented in table 3. The steers were allotted to two experiments using high concentrate diets which are presented separately. During the first 28 days, the steers previously fed corn silage gained significantly (P<.05) faster than steers previously fed hay diets. After 28 days, no significant differences were noted but the steers previously fed hay tended to have slightly faster gains. Thus, daily gain for the entire finishing period was similar regardless of previous diet.
The effects of diet fed previous to the finishing period on rumen characteristics and incidence of liver abscesses are presented in table 4. Differences were not significant. bWhole dry corn, acid preserved high moisture corn, ensiled high moisture corn and added corn silage were compared.
Experiment 2. In addition to the dietary
CAverage daily gain (kg) + SE.
dcorn silage, corn cobs and fermented cattle manure at varying levels were compared. hcorn silage, corn cobs, and fermented cattle manure at varying levels were compared. treatments described for Experiment 1, a third treatment was used in which hay was fed initially followed by gradual introduction of corn silage to evaluate adaptation to corn silage after the steers became familiar with surroundings and partially recovered from shipping stress (table 5). As observed in Experiment 1, steers fed hay gained faster than those receiving corn silage during the initial period as a result of increased dry matter consumption. Thereafter, the trend reversed and similar gains were recorded for each dietary group for the entire initial period. The steers switched from hay to corn silage between the 12th through 19th days lost weight during this period, but gains were slightly above the corn silage group during the remainder of the period. This indicates that there was no advantage in performance by delaying the feeding of corn silage. The steers consumed approximately one-half as much corn silage per head daily durring the first week as during the subsequent weeks. Steers fed corn silage were more efficient than those receiving hay which is consistent with the digestible energy content of the diets.
The average daily gains (table 6) during the first 28 days of the finishing period tended to be greater for the steers which were previously fed corn silage than those which were previously fed hay. This is an agreement with the results obtained in Experiment 1. Gains tended to be greater for steers previously fed corn silage for most of the 107 day trial; total finishing period gains were not significantly achanged from chopped hay to corn silage gradually between the 12th and 19th day of the 33-day period.
bAverage daily gain + SE. Hair accumulation and papillae clumping were significantly less (P<.05) in the rumen of steers fed corn silage initially than in those fed hay prior to adaptation to high concentrate diets. A trend toward less papillae sloughing, darker papillae color and lower incidence of liver abscesses was noted for steers initially fed corn silage.
Average daily gain, ruminal changes and the liver abscess incidence all tend to indicate that the steers adapted to the high concentrate diet more readily when initially fed on corn silage. Changes in the rumen wall observed in this experiment in contrast to little observed changes in Experiments 1 and 3, may be related to the shorter finishing period (107 days) than in Experiments 1 and 3 (185 and 157 days, respectively).
Experiment 3. During the first 5 days of the initial period, steers fed hay gained slightly faster than those fed corn silage which is similar to results in the two previous experiments (table 7) . The steers fed corn silage during the fifth through 12th days lost weight during this period which is consistent with the results from Experiment 2. The steers fed hay or hay plus lactic acid performed similarly throughout the initial period. Overall gains were greatest for steers started on hay, rapidly changed to corn silage then adapted to a high concentrate diet.
9 The percent of the steers treated for shipping fever complex was highest for those which initially were fed hay, silage and then changed to concentrate. The disease occurred during the first month in the feedlot and was treated with appropriate antibiotics. The number of treatments per steer treated also indicates an increased severity of sickness in this group. Contrary to what might be expected, this group had the most rapid gain, which probably was due to the higher energy content of this diet as aLactic-acid syrup (50%) added at rate of 12% of ration. Lactic-acid supplied by Monsanto Company. The steers were gradually adapted by increasing lactic-acid during first 10 days of period.
bHay, 0 to 5 days; hay to corn silage 5 to 12 days; reducing corn silage and increasing whole shelled corn 12 to 19 days; limited corn silage and full feed of whole shelled corn after 19 days.
CAverage daily gain • SE. compared to the others. Lofgreen et al. (1971) concluded that a 90% concentrate diet produced the fastest gain in the new feeder calves. Dunbar et al. (1971) found no effect of concentrate level on percentage of steers requiring treatment which is in contrast to the above results.
During the first 13 days of the finishing period the steers initially fed corn silage gained significantly faster (P<.001) than those initially fed hay or hay plus lactic acid (table 8) . The steers initially fed corn silage had gains comparable to those receiving concentrate.
The steers initially fed hay plus lactic acid had a nonsignificant (P>.05) trend for faster gains during the finishing period compared to cattle that initially received hay. After 13 days, the hay and hay plus lactic acid groups had compensatory gains which resulted in similar finishing period gains regardless of the diet fed during the initial period. The low gains for the last 17 days of the finishing period can be accounted for by the 12-hr withdrawal of food and water prior to the final weighing.
The ruminal characteristics did not show any significant differences due to the initial diet. Incidence of liver abscesses tended to be lower (P<.10) for steers initially fed corn silage than in those fed hay or hay plus lactic acid prior to the finishing period.
In the three experiments conducted, corn silage fed prior to feeding high concentrate diets consistently resulted in faster gains during the adaptive period than feeding hay prior to the high concentrate feeding period. When lactic acid was added during the initial period, slower gains resulted than when corn silage was fed. However, faster gains resulted when steers were fed hay with lactic acid during the initial period than when steers were fed hay only. aLactic-acid syrup (50%) added at rate of 12% of ration.
bHay 0 to 5 days; hay to corn silage 5 to 12 days;reducing corn silage and increasing whole shelled corn 12 to 19 days; limited corn silage and full feed of whole shelled corn 19 to 61 days. Lactate disappearance from the rumen was increased significantly when sheep were fed concentrate as compared to those fed hay (Kunkle et al., 1976) . The additi~on of lactic acid to hay increased the rate of rumen lactate disappearance above that of sheep fed concentrate. The failure of the steers fed hay plus lactic acid to gain similarly to those fed corn silage may be related to the appreciable quantity of grain in corn silage and the somewhat lower level of lactate for the hay fed group (6 vs 10%). These results indicate, however, that cattle will adapt more rapidly to high concentrate rations when previously fed rations that contain lactic acid (e.g., corn silage) and/or some concentrate.
